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Si» 2.0~3^% fiflS. #-fl-*Hr Tj-^S} &T£d\) t 

n. <£^7\ -325mesh<>lJl Si» 20-70^% ^-B-^-tt Fe-Si^l ±.^^-^r lOO^^Q, <$7] 
Fe-Si^] ^&^7}&<Lg. ^=Z\7}7} ZL JL^^r 7)^<Lg. 15~30^-*f7> 2i<%Q #S.o] 

20%°)^ ^±.^r-9r ^±.7}^ *Jfl7l*MM 1050-1200 "C^rS-^S. ^4x^-*> 

#31 ;« a^l-ji, 

^ ^71 ^S^ofl g$ ^C]cf. 
1) 

Y - 5 ^ ^ Y + 5 

2) 

Y(g/m 2 ) = 7650t (xl - x2)/(A - 14.4) 

<^7H, tfe- ^fl^Kmro), Afe Fe-SiTfl Si^=(%), xl^r ^3. Si Zi^JL 

x2fe 4x71]^ j£7l Si^(%)ol4. 

ulff-ih SU]^, Fe-Si^l 5L5L^ 
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3lyt±. %\7]Q¥± *1] S {Method for manufacturing high silicon electrical steel 
sheet } 

<1> jLfl.^ &7)#$; ^S^ofl ^ ^O.^., ^ ^1^7^, Si^^r 

^Lfl-^^ $a<*H, o]&|^. ^4^1 i4T4, Si^- 

^, ^-S Si^=, Si^4^ «1» ZLB^^H 3^*1 ^H^f-o.^ Jl£- 

Si^ ^&]^ 6 f^:^ , ^ # 

S ^-2^* ^sH^ #^<3 (uncoiling)^ -g-^^Tfl «H <*r -Hfl- 

<2> ^7l7j-^ IJ}.^ ^717^2}- ^7l7^C.S. T^S^t-fl, ^ ^^^7)7^0)^- 

3% Si^^ S><^ M^ 7 > (110) [001]^^ ^S:^ 

^ 7}X\JL Sl<L*\ 0} ^fl^g. -f^tr 7>7l^4^* 7HZL ^ ^ 

* d l-§-^H €#7], ^7), ^71 ^ 7^ ^7>7l7l^ ^ ^flfiS A>-g-^cf. ZL^Jl ^ 

^^^717^01^- ;i^o} ^7> WfllS)^ T^^i* 7p^*>7 r ^ 
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<3> J^ofl ^ ^7l7l7|^ tJ-<8=SH ^4^^^^ ^5)^- 7 j 7 ] ofl cfltb ^-2-7} 

uL^-ofi^ 7 > 7 ]^ S^o] ^^^H tiH® ^7} ^tflS)7l ^^53^. 

<4> ^ , Fe-Si^<*H ^f-^ol ^7}^^- *J£^<*H o]^^ > ^ f JS.*}^, 7>7lol^o] 

^°)JL Jl^-# ^°l^r 4£S ^-g-o] 7 >^-§>rf. 
<5> n^cfl Fe-Si^H fl-^^-^o] ^^s. Tf^Tj-^ <gA]^ ^-c>^£.a, 3.5%o]# 
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* SEfe °l-§-tb ifl-i^^ ^ji, oj ^fldh 62-10332151^ ^^rS^ 

7>1^Bfl^l^ °J^-7fl^ 5-171281^^-2] ifl^-ofl JL^-^Sr ^JL $\3f-*\) 

X\^±.#Sr i#£ #tf<H*\ ^"^Hr a^^^^l 9X^ °l^tb 7l^lr-8r a>*|*M 

-H, ol 7l#£: ^^-7flii 62-227078 ^ USP 3423253^-°!] # I^T} 5£i}. 

^ ^dl^el^^r 3*«H§^7l# 7>^^ O^-g-jL^. <?l«fl 71^ 3%Si# ^1^1 Hl«fl °1 



<8> ^ X\^6\) ^S\JL $X^r &7]#&^%- ^ Jlfl-^ 6.5% fl^W^I ^7]# 

^ ^flS)31 o]^^. ^^^^ ^7> t^^l «fl^5l^ ^IJ- 

^€ 7p^^>7> ^ S^l-g-O-S. ol-g.S|^^V, ^^"SHM^ ^nj-o- ^ S ol-g-^ 

7l-g"§-°fl -f^rtb Ji^l^ ^^^7l^7fl^ Jlff^M!^ ^^>7l ^-g-^S)*] ^> 

*1 «4. 
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"> Si» 2.0-3.3^% ^3. ^SKr ##<^ S^ofl , 

12> zl <yjE7> -325mesholai Si» 20~70f^% ^*Vfe Fe-Si3l 100^^ , #7} 

Fe-Si^l ^€r^7l^O.S. ^e)^>7> ZL JL^£- 7l^O_3 15-30^^7} «3°1 

20%ol^-^) ^"ft-fr ^7>^ ^7l^HH 1050-1200 TC^^S. aHkfc*^ 
:13> # 7 ) S)4i;i|| 2:^1"§- *M ^l^l^r ^*>5.^- £5L^*- ^fl- 

:14> (flr^l^ 1) 

:i5> Y - 5 ^ ^£.*& ^ Y + 5 
ao (#3^ 2) 

' 17> Y(g/m 2 ) = 7650t (xl - x2)/(A - 14.4) 
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18> c^y)*] t t ^ ^B^(mm), A^r Fe-Si3l Si^(%), xl^Sr 42. Si^=(%), 

x2^r SilKft) 6 ^. 

:19> 0]*}, ^tg 

2o> ^ ^*Hr ^7l7j-^ £1 gofl <y £s q. 7 y^i pe-Si^l d^S^r 1 ^ if-^Kr ^ajsl 

2002-69646 , 2002-6964731^-5-^ 
:21> a]^ ^^6\)X]^ Fe-Si^l ifc^ft** ^S^^l ^2: 

^ *fl Si sHV^f^l ^ °>7l£)^ S^^f- ^INUMI* *M^>7l fl-SR, Fe-Si 

^e]^ ^7>^, ZlSlJl ^^S^S. i^AS ^o^o^o) ^ ^ A] ^3. 5^. 
22>:z5Uil ^ 7 >3$1 ^^-^Hl Fe-SiTfl ^^-^ <^S5f 5} 

°1» iW^r gyg txq-e^ *fl^q Si^-^ *M ^ ^*>7} -fr^m. 

(uncoiling) a] cl^-f- ^sTj-^ ^^S. <S^r ^-g-ol 

23> s > Qx% <y^Sf 2,s§-^ £^ Fe-Si 31 3)4^1 ^ofl 31^^- 

*M ^71 TJ-^ *)l2^1 $1°]*\, 2^#^ 5.SL^ z\z\<L£. ^ 
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25> ^^s. ^ 33^1 2 ^ # o] ^«o] Fe -si^l Fe^^4 Si*^ #3: £ 

th^M ^^q- ^r^L^ 3L"i§-7]-^i-5HH 1000-1200 ^E.^ 3-5^] ^> ^ 

50%Si+50%FeAls1 ^-f FeSi 2 ^ ^#^1 ^3^, 34%Si+66%Fe^Hi=. FeSi^ Sj-^l- 
°1 . 25%Si+75%Fe*H^ Fe 5 Si 3 ^ 14%Si+86%Fe*l c%2=. Fe 3 Si^l €^>?ll ^ 

26>^. Mj^ojH^ ol^^l <go^ Fe-Si^) ^#-*NM Si^^- ^« 20~70f^%5. ^ltb^. ^ 
70%» ^Aj«.o] FeSi 2 ^ 3fojo| ^si^ ^-^5. ^7fl^-s.S ^rSi^°] ^ 

Ei^ilL a>^.^1 #ji Si^ol Fe^-#4 sl-^-#^Efloi FeSi2> FeSi> FesSi3 

Fe 3 Si #Efl^ Fe-Si^l i^iM- ^>-i-<H o]» ^fl-^ 7] -g-^-g-o.^. °}-%-^o) fvg- <£ 
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28> ^ ^ 7] ^ ^o] Fe-Si^l dt^^-^ %7)#%<>) 5L5L*\}3_ *}&^ ^-f , o)2tf± ^ 

# ^l^H^K n^cfl SKMlsi pe-Si^l dk-SM: 7}^^ ^Ml^H^t ^MH<q a 

^n*\JL ^SH"^ ^floj ^-el^ofl^^ -frsj^t).. 

^ Fe-Si^l dt^M-fr tfdfc. -g-*j-^ *Yx$ 

29> « «3«|Alfe o]« J1^*H #7^ tfo] Fe-Si^] i^t*^ 

4^ «1U *W 3-3 -fl4M§* JIBjSH ^^t -325meshS tt^Kr 



a*, ■& ^71^ ^-o] Fe-Si^] ^ Hi^^ g HiA]o^ Si ^ 

M Ef J1^^7,>Sf ^A]-g-A] ^S^oflo} ^ 7 }X\-£ + Ojo^ 5.3.<$<$S$0] 

- **4Mfe #7] 2:^3 Fe-Si^l ^ ^ 3*1-7} zl jz^fc 7]$ 0.5. i 5 ~30# 

^7> s)£s. -M^WI* ^7V^o] wj-^-^^q., n>o^ j7^« 7l§ ^ 7> ^ 
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#^ 2003/11/10 
^MM^l Mr^n € ^ SUM, 30^^» S^V^ ^7H ol ^.^ 

35> -a M^oflA^ Aj-^^j. ^a^ si^r 2.0-3.3% tf-frfc #7l#^ a^ofl ^ 

36> OS «J-^^ 7 ]7j-^ V}^ tj-^ ^A>0]^ O^n]- ^7j-6j]A^ 

-$*3£3. *fl 7 ><ltMt ^-^^^ ^ ^1203 , 

Glass^ ^-(^^. SiSflEM^ 2MgO.Si0 2 ) ^ €£.3^^ 2#s^o] ^Ajs)^ o^cf. 
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fe- 5ft*!*!: afl^M*^ yj-^ef-tf. ^S, 7fl7}<l ^ ^^^r^ 

°H, afl^^, Si ^ SE^- ^HJ^^fl ttf-ef afl^o] ^PflSlJL 
Sflt*. 

fe- Si^-g-^g- ^-a-^l-Jl 9X°.v), tq-ej- Mn, Al , S, ^Jl 

2.9-3.3%, ^U-^ 3l7l#^ ^ o.- Si ^. 2.0~3.3%^-R-§1-j2. ?H ^.q- ^>rq- . 

40> ^oJHfe oje]^ ^71 Tj-^ a^<^l ##^r 3i] S^#* ol-§-*M 7J- 

^ ti^Kr^, w >sf ^ol, ^ *H^H3 -=-5. Si^ ^*Mfe 5E| 
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41> ^4^1 Fe-Si^l ±^^r at^^*, ^ SiW ^7> Si^ 

^ *r SUM. f^^m ;MI3 Fe-Si^-^:^ Si^, s]^l-g.ofl^ Fe -Siwl#, 

■i^S Si* ^ ^71 dL*fl ^^a] Si** ^*Kr t!*}*^* M^Kn, o]s. ^ 

42>^]^>7fl ^. igr§d\)*\ ^.S.^ ^7(H4- JE#^1 &<>H ji^^ ^^o. ^m. 

*fl 2^3 #* ££, ^^^fl, #^fr>^ t>] aV-g-l-o] Sit*, £M IH^, 

Fe-Si^l ^Bfl^l^. 

43>Fe-Si^l ^^-^r 3W§-f^H^ SiSKNKEl- 3.7) uj-^^, Si >FeSi 2 >FeSi>Fe 3 Si 5 

>Fe 3 Si>a-Fe^ ttj-e}-^ ^. ^7}^ -#7} ^ ^^5L7\ T^fs] 

3*^91 Fe 3 Si SHfr#°l s]^-, ^fi] Sit*8: 14.36%^°J# ^-^1^> 

Sl.*}^ #13 (uncoiling)^ ^o]^, o)n|)o| 

^ 7}^ sj-^^Bfl^ Fe 3 Si^-BflS. ( zl o^o} a -Fe-tfEfl3. ^SW^r ^-^o] ^ 

44> ir}.^ zl 3)2} £5L** &<H*1, 4^M1 nl^V-§- ^1-61 Si ^ 14 36% 

3 Fe 3 Si ^. Tt)4^j Hlft ^*Hf ^?IH* pV€W 

45> ^ :s. ^of]^ #7l Fe-Si^l ^hh^e]^- ^Bf-l-^H^ Si** 14.4%S ^ 

^*hiL *flti> ^ ^^#^1 ^fl^fl, ^3. * ^7fl^ 7^ Si"t*, F e-Si7fl ^ 
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> (^1^ l) 

7> Y - 5 < <; Y + 5 

3> (^7^ 2) 

9> Y(g/m 2 ) = 7650t (xl - x2)/(A - 14.4) 

o> ^ 7 ]Ai, tte ^W^(mm), A^r Fe-Si^l ft*^ Si^(%), xl^r Si^(%), ne]aL 

X2^ Si^(%H4 

il> ^-71^- ^-ol ^ofl S.S.tt °]t ojufl ZL £ 

200-700 °c ^m^-^i w>^*w. ^ 32^5. £a^m<>i ^i^f 

#*1 700 °C» 24^^ 4i*H -f^7> 55l7l 

•14. 

1050-1200 ICS ^ H it^£7} 1050 c C^^r«l^ 1^^^^} ±z\ 

€ 7}^o) n.Z)5L 1200°C» 2:^^ ti>-g-^£7> ^ , €#1^^^ S. 
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S3> £ ^oflA^ o]e]^ ^Bi^-a] 3. ^r^7] 7|->il- 20%^^ ^^-fr *£4i7}+ &$\7) 

Si0 2 3l S^^M rMM^S^ ^Tf3KM-g-°l 3^ 



*r 9X7] nfl«-oltf. 

54> ^ olnflo] SttMi€-*l*hfr 1-10A] # O.S. afl^tM Bl-^tb^, ol^. ZZ. ±&X[ 1*1 ^ 

*&<%*\& ^fl^l ^al, lOAl^Kg; a^S)-^ ^Tf^ol ^^7} o]^Jl 3).oj 



^gS^*!^ ^)^o] SAj^-ofl 2fl^S)^ 
:57> o]*}-, €■ tf^* >$M|*1 ^"M". 

:58> (^AH ) 



^ Al-^O] ^7flA] A1N *§^*H <gs* ^ 
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020074329 

■*«a. C: 0.0014%, Si: 2.90%, Mn: 0.022%, P: 0.012%, Ni : 0.010%, JW * « 

^sJOi* 1250'C^H ^VSW *1^*> 
^ o]d]t 102 0°C^Ai 4^ <t<S^^V^ -SMI^** ^^Ml^ 0.20mm5L ^^U^tb 

> ^ltf* Al^, ^9*3., C:0.0023%, Si: 3.10%, Mn: 0.016%, P: 0.021%, N: 

0.0002%, S: O.OOOtt.** € « MWte 

^ jQa^-fr AIN^*^: ^Wl3- ^ 0.23ram^lS. *|2:*H ^W^A^. °1 

i> 7m Al^S^^l ^>7l 3L 13* *M °^£7> -325mesh°l-n. Si* 

45% ^ 55% Fe-Si7^1 ^*tlk 100 WM . ^\?\ =L 31* ft 7) it ±3- 20*** 

52> ol^Tll 350TC4H tfl^S^S «t#a**. 50% ^ 

«-fr *&7}i ^7]^ 1125TD*H4H 5^m ^^tt^, fl« 
(uncoiling)*] d)***) tfA Sff^ifrM *\* S&*\ 
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> oH, **4Haq ^-a Si*. Fe-Si ^1 *** Si^^, SHB^M ±*H Si^ ^3 
(uncoiling)^ Pl^V-§- #S. ®%® * o]^ sg 7 >*H 3 

> ia i] 





SiW) 


Fe-Si 
Si (ft) 


Fe-Si 
(g/m2) 


i±^o|| 

Fe-Si E£f 

W) 


Si^(ft) 


TO 




til316}ll 


4.5 


55 


34 


60 


3.92 












60 




4.48 










82 




4.88 






6.5 


55 


101 


136 


5.72 






W °)|2 






136 




6.51 






til 51 <^4 






157 




6.89 






til51^|5 


4.5 


45 


53 


81 


4.11 












81 




4.51 






til5K^6 






104 




4.81 







i5> *i ld\]*\ *H<&*frfe #31^ 2^ 



36> #7) a H ^m* f*fi3 4^1**^ 3tMI £.a*°l «. ^^-^H 

£ ^ oil (i~2)^ 38 + , S.-T - 4i*1N Si**l s.^^of| 5L^V£iL^ . ^*fl **H 
^•atflwl ^-Tfl M-Bm-H *fl^ ^^7> l:7>^^7fl iWtt. 
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#^3}-^ (uncoiling)* -8-°l*Ml ^ ^ SH**. 
o> #<>1, ^ #^^r 4^ <gs. ^ £fe Fe-Si^l 3E^*Kr 3 

nlwV-l- ^^MI^S^l -#3L ^e|^^r ^ (uncoi 1 ing)* -8-°l*V?H 
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I^T 1 * 11 

Si» 2.0-3.3^% ^S. #&si\ 

=L <Q5L7} -325mesh<>]jl Si# 20~70^% -frfrffe Fe-SiTfl 100^^5}-, #7l 

Fe-Si^l ^^t7l^ *Jb}7>7> 11^ 7l^o.s 15-30^^7} #SO ] 
^ ^Bl^hM* it^M a^Sj^ 2)4^11 a£^#* £It^ ^SA]7l^ ^1; ZISJZL 
-8-71 £2^1 20%ol^-^ ^"t-H- ^7}+ *fl7l*MH 1050-1200 °C^£^S SKHfc: 

OM<*| 1) 

Y - 5 ^ £i^= ^ Y + 5 
2) 

Y(g/m 2 ) = 7650t (xl - x2)/(A - 14.4) 

*\7}X), tfe ^i^^l(mm), Afe Fe-Si3l *«^,Si*(%) , xl^ ^s. Si^(%), zielJi 

x2^ ^7fl^ 2L71 Si^=(%)o]4. 
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